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YtStlX^Z)?^^? f«il ^PJi" 5 7c «e> <D h 7 is* 5? * = y V %Wk^ 

20 irftfifflr 

h 7 ~ y ? mm%, mA Ltc^^<Dmm^±m^x(D^m^m^ 
•t%±xm^x&% 0 §fbi^»£»^tf^u ^^.{^ift^cDp^a 
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E^©«fc^) mmmmn ^a^tt^y^ h\ ^ieji? 

*«©W^©^fflW©4Stt^l!l±#Ji:fiS>S:Ra-xffc* 0 -17 h y fc£© 

M©ipg«^2o%, we ram 0%©*>v<«*jt££tf o ips*©^* 

-^f^^nPe^^^K©^5 4%, 12%, 12% 3. 4%£££>T 

w<o&m i &*mz ^ i jfix%% 0 

Love^ (Love, J. h (1 9 9 4) B I O/TECHNOLOGY 
12, 6 0) (i=!7 hV (Dm$mfrbMVttiLtcmj&%Wtc?£^8 8 {ID © Sfff IF 
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© 5 %© 1 g^aft^^AL7c3t^^rM«^^ifV ^ttMTU %<omfc 

5 ^^fc»^3»A^^ ? - ~vhv <Dfcwft^<DmA&&*<Dfcm%}m'z 3 . 4 

^mt£\shv$4^^t #~%f$\s^Xnm^nt>tlfz (Salter, D. 
10 W. & (1 9 8 7) Virology 1 5 7, 2 3 5) 0 $tt RTfgft U h o 
^^^^^^^-i.ci^SftlPXttK^Ojlfe^^A^j:^^ *ASibfc^<^ 

•^ * - fcjgff $ ti-f £ ¥ A-T 5 r £ # pj t* & % & v ftUsp 

r t , mm^m * h n * ^ ^ * - a $ tutmw^ & t« 

20 ^XffMtStlfro 

^W^^^^n^^x^-> 3 yL fcii^ — gp ©f BBS m jtfc W ^ 
A^tLSo ^©B#ffl©E (t««©E) i-i^#*«^iia^^fb1-5MMM 

«{e:S{ST-^^A$tL7tE^fe||f{bLfc:||^, JtO&fcSM&o-HSfc: (^IfV 
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xitm^G 2 t^ 0 G 2 M>m<Dohs nxM.^^n^ i mw^G z h^isxv* 

7 V* ^ - y jjr Ml k \%&o ®m<D YJlsxV^-yt MM* b 7 ^ 

7^yx^y^,llJ ©^tttx ^© i 5 *t^r /il^I^jlo h 7 

Bosselmanb (Bosselman, R. A. (1989) Sci 
15 ence 24 3, 5 3 3) ft, islsWtfflkttk^A"** • S^rTV 

K-t y • (Reticuloendothel iosis 

virus) £ x =!7b!) ©SitfOgtlP (f+2, 5 5 8ft) ©KEmW 
^n-fi/^^a^U J»L7t$£©5*>7 6 0 Etc** U^Aitl£^©»£ 
20 ftWbfcii, 1 7 3S3#HH!9r?*>!K ^©H©il3 3^©*fr?fci»ALfc 

^x^ J ;^^^7il4ih JUS^JftfE* t x v * ft ^ MM k ££@B £ *T#fc 

£tfM8££;ft,TV^ 0 Bosselman^ & 

25 Lfcl 4S©G 0 h7^^x^ y: ?dr^7 • ~7 hy©23^fete x »tt© 

Vickb (Vick, Lb (1993) Proc. R. Soc. Lond. 
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B Biol. Sci. 2 5 1, 1 7 9) ti, tl|C|i^iJ|4I«l: 

Shuman, R. M. COWM (Shuman, R. M. (1991) Exp 
e r i me n t i a 4 7,8 9 7) ia5h Lee lb\*W8&jK.£M\s ^^ 
^^^^SrffiV^"Cl33©G 0 f7^^i-y^^7 • frXyfrfe 1, 5 9 5 

io 7\±£>~rfrim-vh<otc.kn&i,T^z> 0 

Thoravalfj (T h o r a v a 1 , P. b (1995) Transge 
nic Res. 4, 369) fS^W is>ffi&]&fc* t AM© Q-Xv? 
h^-if (1 a c Z) teT-^'^o^Stg^M^^^T^ -n>f3^- 
(Avian leukosis virus) ^^V^T — 17 h }) 
15 T^jflgglU llfDGob^y^^x^y^dr^^-^yM)^^, = 
V bV d^©G 1 ^©3fAate-?©fi»S6*tt2. 7%T?&ofci*#LTl^o 

Tl^fl^ ^^»£oT^M£tL7tG 0 f7^i?x^^^ 7» 
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= s> * Hit ^A^fc/P!?^^ D^^^iLT^^fa^-^ 

wuwmt Lxnt>tix^^m^m^(DBNA^4^^^^j^^^ 3 ^n > 

20 #5 0 Go^^G^iS-W^AS^^fKftl^H, G 0 <73^1-S^m«t> 

4^ * $ tbfc g o h g ! ^<D-< ? ? - &%<Dfcm*<Dfcm%}mz 1 o % 
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l£7c N Bosselman^ (Bosselman, R. A. £> (1989) 

Science 24 3, 5 3 3) ^S§LT^5i5^ VT-f^aOxyK 
5 iry^-v-x • ^^/^ ti*t5ll«aw F n • 

f± A^at^f&S? t ftffi S iiT T5fe^* 9 T? & S * o = 

- • U y • n^^-^T • iM/V* (MoMLV) tS^H'P^/U 

20 !9&^ ^¥^5{l{C«tt) 2*g|DNAtC^£tWcfL ^/^©p o 1 \Z.& 

&tz>'(i' s Ty i 7---VKL3:*)m±mte<D#; Acfi^yT^w h (#a) ^ 
^mm^^w^WMm^t^btiho 7°n 74 si-xfrbn^ b n 74 

25 ^-/HB?IJ¥£*U >7-r/^^0 2 0^3t^g a g, p o 1 
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8 0^f^b«£ftTtfc o 

ii^Jt^gag, poK env^^So ISW^fn^ 
M^^itfS?- (gag, p o K e n v) CD oh, MfrlfaXfe&X %Wtcf£^ 

'^xnmmL^\ tot, -mmmmim^Ltzmt, mmnmitmctm 

gag, pol, e n v ©£T<D*fe^&^LTl^ 0 ^©i?Wi^ 
15 Hl^ ba !?7-r/U^-<^^-^«i-S7tJ6^», bftT V<» 5 

pol, e n v^kB^M^^^ir?)iy^^ (^/W-s—psffrxXfe/Syfr— 
9 J > ?Mfe ft if) ^ &3I "C & 5 o 
^^a^ by ^ J, y u "M/KXQflit^b g a g, poK en 

ALf:fMft5DNATfe5 0 *7c, ^^-ny^f^F ft/-* y -{r— i? 
pol, envIg^SlTt^o 

^^VN5ii^MLT»J:<^ttm^^^A1-Sii:^x^§ 0 
(Dmmt, VYxiVJ i^^^t 5 t -<D*AAk$ t 'y^t% (xyxp^./nf-fv 
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h o $4^^? 9 —<dWSl$ i/s*?W<d u-fe:/*— Lfti^3Ui4>^ 
5 iiH WhP!?>f;^^St5MoMLVIl «^ ^©Sv^C «£ 

10 MoMLV(^^l/hut)^;S/^^-!il 9 8 O^ftfr&fflSfcStL, 

20 5#^Sfe5„ 
25 h/^SRB|?-^fc5 0 
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fe£ a Emife (Emi, N. P> (1991) Virology, 65, 120 
2) ft, MoMLVO^^^^Jt^ftfetJfc^ttPrtlfe^^/l/^ (Ve s 
icular stomatitis virus : VSV) <D9V$L& l/s*# Hi 

10 f^RLs ^tL^»MoMLV»b«'&(DteVNBHK«M^, »A^^ 
Sui^lfc, ^(D^ Burnsb (Burns, J. C. t> (1 9 9 3) 
Proc. Natl. Acad. Sci. USA, 90, 8 0 3 3 ) £ >9 

j@3S^J*mci«fc!9««l$K5ii^$^o isa^tsi. -fe^V • tr4A>x (S 

15 endai virus) <D^-vjfAs?^.ls— J 4 =7 X —j?— if ^Wf&P Vs^fr 
9t (SV-F) ^m&^ly^^Wt ITjlov'a- K^^7"©MoMLV©Ii 

^mj£< ftofc^ a»Kia)iE<ftsrtas**$jx'w5 (s P i 

egel, M. b (1998) J. Virol. , 7 2, 5 2 9 6) 0 

-OK*'***- (^tk^S^/KX) »Kv^n^y^x^v'3 
* -e m Jfc < ffi «> TflS v G a * - 1 t x » fcS o fc 0 
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* £ < m m l * ^ ^ » ^ , g x o m ^ ^ 7]/ m.^- ^ 

tV^W^i-G x f7^yx^^»#5rimiiu «0Jic3go 
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5 msofle^^K 

Sift Sii^IU h p ^^^^ y 7 f7^ hp L 

GRN<£>Ht3i£^1- 0 Ne oMt^^-f ^^Bttite^^^l-o P RS v»^*> 

-7°dt^ vae^ «r^i~o V + 3"{r ^ f ^7Vl«aj CD 
10 #»^rf 0 5' LTRM3' LTR}iWtlMoMLV©ay^-5t 

@2ft G 0 h 7 v^x ^ y ^ ^ ^ 7 ^ X7 1 It 5 iAlfe^ #4 © P C 

R«fe^J:5*ft£©je**^fo Mfi-r-*-, Clttiftnyhn^K C 2 fit 
|gftt=«^bn-;V*^-r o L, H, T N P N BWStt, ZttfhBm, >bM, 
£M&. J«, IB, &&&7frto Ne o r «^^^^^Iitt»f5HF^^L, G 

20 @4lt f-ifV^n y MaSGi h7^^x^ 7 ^ £:fctt£*A3i 

y b^ffoTto 6-23l4Ne o r y n -^J^-ClMf V^n y h £r 

ffo^io 7ftXh o ISJBK ^V8-2 3liKpn I i?J|$r bTcD N 

A&JBlVfc. l/-^l-6, 9-14Rt?17-22fi6^©G 1 h7^^x 
25 ^y^;XyDNA^ 15, 2 3tt»ft^tfot^^V^X 

7DNA^ N 1 6ttW^S^fn 

$—(D-<$ $ — =i hpLGRN (^7^7^yfu- 
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K-r-X-tt't, H, B, L, M, K N S&tfGfS^ft^Mm Ms JTO, 

5 

10 4 3S©*^ifcie^ (gag, p o 1 % env) C^, Mtl/^Xtt^T S: 

/or7-fl, IT e nvWy/^fi^a- KUTl^ 0 

^p^- • })y - u^&^T - tM/W* (Mo ML V) , y $X • 1f>=* 

20 — v • tjyifVT. (R S V) , v • vv U — • fa^T • !7^/l^^ (MMT 

JbfBM oMLVft, #< <Pl^ bP!M/K*^*~PI^£fl8£&ofc!MA' 

25 |«l©mRNA©i|^ifiLT|5!), 5' ^(^t^lE 3' * 
ffifcfitfy (A) x-f/l/£^oTl^ 0 5' ^ftR-U5, 3' ^(CflU 3 - 

ol, env©«If^fe5 o U5 i g a g©FliaiW/^RNA^7A/5> 
£ >f fcBt "9 frl % ft » K&K fc/* y*r~W? *y ^MSM ¥ 5 „ 
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momlvh %<Dmmz£*)mmzmAi-% 0 mx^tztj/vx ? / a 

5 t gag, poK e n v/5^i*fe5MoMLV»4SM^^ 

}$fe (Retroviruses, Coffin, J.M. , Hughes, S. 
H. and Vermus, H. E. eds. (1997) Cold Spr 
10 ing Harbor Laboratory Press) ifijftl hfhX^^^b 

S^tJlfi^^^-n^ h^M^^/V^^^KliMftg a g, 

pol, e n vl^Iii »t5^X7A (^/W<— $4 frXXtt'* V >T 

_LfE£>g a g, pol, en vmfc^Mto&IIMfct&t'XTJ* 
15 AsXXft'*1/fr—i?yyitoj&%Z) t Ltlt Retroviruses, 
Coffin, J.M. , Hughes, S. H. and Vermus, H. 
E. eds. ((1997) Cold Spring Harbor Labo 
ratory Press) fclflBftS tlTV^ A^flSJBV^ fc^fe, 

g a g N p o 1 , e n v 3tf5W%^^^^^i-§« (^° 5^-v^#ffl 
20 Jfe) #S#JB £ft5 0 gag, pol, env (DMfc^MW ^ h n !M /V* b Wi 

^fii^p (Repl icat ion— competent retrovirus 
25 g-polXi;env©2SSOM^^Haot»llU gag-p 
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*mwxm^ bti^m.mm^m^ h o smvk*^* l-xix vsv- 
^btiZo ^mmft^i'hvvj^^??-(DMM?y^? > K%, vsv- 

±ibv s v - g * w^tfKSr^rtsttaine^^si ^bo^ /v*^ 
5/ - ^ is rwm oft t> 19 1 v s v - g * h 5 /•? ? ^ - ^ v ? 

±fBVS V - G ^ >7f BltSA 1 ^ ^-v?y »i LTit g a g- 

po 1 %mj&mmm,'rz>^yfr— ?f?m&&, vsv-g^w^i« 

^ — tc J; «9 h7^7x^i/ 3 ^L7tt©^f3i^^VNf>^5 0 gag-p 

15 ^^-tan7^7x^^ 3 is-r&Bk^ $H:Xs z-^y^Yv? y 

ia!)3K7^7x^v'3>'bTfcj;V^ (Ye e, J . K. b (1 9 9 4) M 
ethods Cell Biol. , 43, Pt A, 9 9) c gag 

-po HrWfcMU> ifcS^frT-CV S v-G? ^^g^f 1^1% 

m1-5-^^«g^5'^-■^^^»l|&^V^b^^T^)±V^ (Aral, T. 
20 (1998) J. Virol., 72, 1115; ^!U#fF 5 , 7 3 9, 0 1 8 

) 0 

±|B V S V - G 9 ^^imi^tt^tli^i 1/ h n iM^*"** 
^t^^^P^/W^^U logag-pol £«J$« 

25 ? ? ^ s/ a ztiz.£vmMt$nxi>£< s mmm^xvmmtsfo 

TU^ (Abe, A. h (1998) J. Viol. , 72, 6 3 5 6) „ 

vs v-g^ y^tmnm&fcn&^-ttc&iz-, vsv-G^y/^t^ 

^J.OTC*^«^^mi-?)«{4#fetb^V^ lot, g a g-p o 
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LXW-Ol/ hn $4 /^Xf)m§L&tl% (Emi, N. b (1 9 9 1) V i r o 1 
ogy ; 65, 1202; Burns, J. C. b (1993) Proc. Na 
tl. Acad. Sci. USA, 90, 8 0 3 3) 0 Lfr>U ^<D^ 5^LT 

10 ^-v^v-^Bttat^X^^y-^ • 7/^^-7ty^ • ^PT^V (GFP) 
ft if ^ (f § ^ b -m X% 6 # x ? ? jf £ a - K-T 5 ftfzxT- ft ^ # 

±|BV S V - G ^ ^/s"* S^tf^^^-fSltM^^M H^n^/w^ 
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# 5„ irfZfrhs Bosselmanfb (Bosselman, R. A. h ( 1 
5 989) Science 2 4 3, 5 3 3) , Vickb (Vick, (l 
993) Proc. R. Soc. Lond. B Biol. Sci. 251, 1 

10 offc5. 

ESr#*U G 0 f7y7^x^^^^^7Al^!ft^5tll *3SK#^ 
LfcAX0F^£/HV^;frgs (Kamihira, M. b (1998) Dev 
elop. Growth Differ. , 40, 449) x Bosselma 
15 n (Bosselman, R. A. h (1989) Science 243, 
5 3 3) XJiV ickb (Vick, Lb (1993) Proc. R. Soc. 
Lond. B Biol. Sci. 251, 179) i^bO^X^VTc^m 

frltcG 1 <DSkmX\$&Mmftk*frbDNA%$lMU PCRiXIW7l *V 

25 «i o%«±tfc5r k&m&k-tz. m^mmmts g^vi/xi?* 

5G,h7^^^y^ Mm<Dm& (%) "C^S*v5o 0*b<tt, 20-9 

o%-efc5 0 

m o m l v ^ ft m-t % %x ^ v n 7 ^ >\> * ^ ? ? - & Mm <o m k m a 
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5 0 f7^^^^7jlSm JEfc^SS^ £E£*3££a>&fc5 
15 PCR«H«AS©DNA^a^*i6affiai*-C-ej|Sf«, tf^nyMci5» 
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5 

li»Il/hoW;^^^^^^-n^ fy^ b p L G R Nfi x 
15 TOJ:5l^filfc, i-ftfet), ^7^U*p GREEN LANTERN ( 
^fVnBRLlig) ^f)^U— > • ITVl^l/yfeV h • /nf'fy (GFP) * 

m^mmm^ o 1 1 -eea q m u p z e o s v 2 (+) wyifi>ns?xy 

*±SD CNo t I i^-T f^JfAl, 7°y^^ KpZe o -G F P SrffeRbfc. 2fe 
p Z e o-GFP^eGFP3ie^^^lJW*E c oRVMXho I ^ 
20 «to"C3£fc§JtmjU P LXRN (fuisTyftiM) ©Hp a I; X h o I f- 
-f hHfAU hy^ hp LGRN^^Ufc 0 ZftXiKftm 

V±mmi£ft^M^hvi?-(^^??--(D^<??-=i>>X Yyt bp LGRN 

25 mmm 2 ) □h7^7x^v/ 3 y}a§WMi^fp^^;^^^ 

— ©£K 

3JBMB (^Vf^ftl) & N 10 0mm©fV^^(-5X10 6 ifi 

*£*J&£Lfc 0 2 4H#FsUfL GP 2 9 3«^joi^8 0 % 3 y h fcig 
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20 

Mvx^z>z.t%mMu »dmem (^Hyax-^^r^ v-j 

-Jf/VX- ^fj<7&) »±te^b7c 0 VSV-G»^-pVSV-G 
(^^7^^) 8 u g t p LGRN8 m g ^!)#7i^^3 ^fe^ <t «9 
G P 2 9 3 »tfALt„ 4 8 H#K& N ' W£^tf:l#ti±?i£« U 

5 o. 4 5 / immm±jvu-x7 4/]s#-&mLxjmy!t&&\ t ^it 0 #e>^fcvs 
v -Gmfc*^'*? j frxmmfotfv o m g/mi 

5i 5^JD^.fc. ^©i^aTilLfc!)^/^^©^^^-^! 0 5 c 
fu (3P^-7i-^y/-^7F) Tfeofc 0 /w**^ oSJS 
tt&TfcM^1-5<fc5fcfrofc„ Ty±^ir^m 0 luN I H 3 T 3» (7^ y 
io *y • ^-f /^/l/f t^- -3 1/^^3 y) ^jt#3 Smm©^ yv/at 7 X 1 

0 4 ^Wx.±f*Lfc (47^r^) o 1 0 2 ^^> 1 0 6 m^MLfz$4^X 
mmz&v'j y^^\-lm\M±, 2 0 f J: ^) G F P 

M : mmm. (10 5 ) (10 4 ) (0. 8) = 8X 1 0 8 c f 

15 u/ml 

H«!J 2 t HitKl, G P 2 9 3 ^fc 0 G P 2 9 3 Jjt Lfcx 

20 ^ ;y^^*&«»§ N «^!l2T*MbfcVS V-Gfl^^y/^StS:^ 

lfcGP2 9 3 6OO/1 g/ml©G4 1 8 ^^rt?Jt«M^II^\ G 

4 1 s mm£%fejfmmmmw&vti 0 
25 mmu) m^^ ^-(Dmm-mx^m^h^^^^^^^-omm 

10 0 mmOfV y 3 Ti#fcG 4 18 tffift^T^SC^W 

£&J8 6%=a^7/^^ht^5J:5H:**U I6/1 g ©p VSV-G^!)*° 
7* Pisa ySfciDiALfc, 4 8^1f, 7^/^^^ti±il2 
m 1 SrHIlRUfco ^©#±?t^*^5!>-r/^^©^^^-^l 0 7 c fu/ 
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m 1 X'footZo 

mi&m4xmm^fc-mmm^m.u v n im^*^* ^-^tftm±m^ 5 

5 0, 0 0 OX 4°CT1. 5R#P^>L^Tl s M£-£fc 0 <7-Y/V 
«^tf«l)t5 0fi l©5 0mM Tris-HCl (pH7. 8), 
13 0mM NaCl, ImM EDTA«iifc 0 4tT?— 8fe£fc^^ £ 

1 0 9 c f u/m 1 T'&oTto 

10 

%-y& — (MI NOM07C 7 1 0 N *-?—ftM) 

15 *:„ sEffi**n#:aim«E-c«^b/i^fe, ^f^^w (cD-i, tyy^iii 
) ^^D^fif^i (pc- io, tyw^ftf) t^niu ^« 
2 o Mml<:&5 j:5M^oT^lfc^^$JL, v^^-f^x^- 

(Transjector5246, xy^y K/V7ffi|) Sr^TE^TlSO 

20 

(»J7) ^X^lSf* 
<D« nt.X§V&xmtch±^ P6»<hbT N x^n^l (^y^7\ $ 
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